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ABSTRACT 

The determination of the relationships among auditory 
discrimination ability, social class and age group differences, 
reading skill ability, and visual perceptual skills was the objective 
of this study. Fifteen New York City public schools provided 180 
first, third, and fifth grade white and black males from lower and 
middle socioeconomic status (SES) . A variety of auditory tests were 
administered as well as a visual discrimination measure, an attention 
measure, reading tests and an intelligence measurer The results 
largely support the hypothesis that poor auditory discrimination is a 
major intervening variable between social conditions and reading 
retardation. The relationship is stronger for blacks than for whites 
and decreases with age indicating that teaching and remedial training 
should be oriented differently for various SES, racial and age 
groups. (TO) 
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Introduet.i on 
and 

Review oL the Lj Lera Lure 



Problem a» id Uhjnot i v cs 

TllC high j JU.*j dcHCC nj 
ities jn ch.i .1 d I'cn ! !*o;n lower sociu 
nutrify an educational p.i.’o!; ! cm. Not 



r(!ilf IJLHJJ, 



and other learning disubil- 
•ooc.momie circumstances .is prl- 
only is reading central to 
the educational process in the JirsL lav; years, but later sub;] act 
teaching depends heavily on the; student’s ability to read. How- 
ever, reading and other learning disabili ties are also potentially 
severe social problems. The child with a reading disability is 
likely to experience more J allure in school than is the able read- 
er. His fa;i. lures will more than .likely lead him to develop nega- 
tive* attitudes toward school itself and probably a more negative 
and removed attitude toward other social institutions as well. 

In addition, in an increasingly industrialized and automated so- 
ciety, there an.’ J ewer and .lower jobs tor unskilled workers. Anv 
person who does not develop adequate reading 
almost i mnoss.i b l.e to enter the sk.i.l led labor market. 



.Led workers. Any 
s k i J. .1 s wi 11 11 nd it 



With this awareness oh both the greater .incidence? and ser- 
ious implications oL reading disab.i l.i.ti es in the lower socio- 
economic groups, the tusk remains to determine the mediating fac- 
tors between social conditions and learning performance. Since 
Institute research lias shown such striking differences in audi- 
Lo*,. ol lowa.r~e.tass children between good and poor 

readers (Deutseh, 1004; Katz and Doutsch; 1903b) it is possible 
that at .least a portion of the class discrepancy in reading re- 
tardation is attributable to auditory problems, and thus develop- 
ment of auditory discrimination may be one of the mediating fac- 
tors (cf. argument in C. Deutseh, 1904). 

Reading research in general has been primarily directed 
toward analysis of underlying visual and more recently, linguis- 
tic, factors. Investigation of auditory factors in reading has oc- 
cupied third place. One reason for the relative sca3;*city of such 
research prior to initiation of the present study may be that in- 
terest mainly focused on normal middle -class populations, in 
which auditory discrimination problems are neither expected nor 
found in significant numbers. It was hypothesized by the Princi- 
pal Investigator that perhaps middle-class children, from their 
quieter, more speech-directed environments, more frequently at- 
tain minimal auditory discrimination levels by the time they en- 
ter first grade than do children from lower socioeconomic strata 
(Deutseh, 19(>4) . 
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With the high incidence of reading retardation among chil- 
dren from lower-class backgrounds, it is important to learn ii a 
major intervening variable between social conditions and reading 
retardation is poor auditory discrimination. Thus, a main objec- 
tive of the present project was to determine if there are social 
class differences in auditory discrimination ability. 

A second objective was to determine the prevalence of aud- 
itory discrimination difficulties coincident with different lev- 
els of reading skill within and between class groupings. The re- 
lationship might differ in different age groups, and this also 
was investigated. 

A third objective was concerned with exploring the possi- 
ble relationship between levels of auditory discrimination skills 
and the visual-perceptual skills involved in reading. 

Related Research 



Socioeconomic status and auditory discrimination ability . 

It has been suggested fOeutsch, 1904, 1908) that the environment 
of the lower-class child, who is typically the poorer reader, is 
an important factor in his ability to develop auditory discrimin- 
ation skills. Not only does the environment affect the amount 
and variety of stimuli to which the child is exposed, but it also 
influences the nature and amount of practice he gets in learning 
to discriminate stimuli from each other. Higher socioeconomic 
(SES) children are exposed to a different and richer stimulus en- 
vironment than are children from less privileged homes. There 
is likely to be less verbal interaction, and less emphasis on dis- 
criminating differences between objects and on attaching appro- 
priate labels to objects in lower-class homes. The environment 
of the lower-class child might also be characterized as a much 
noisier one than that of. the middle-class child. 

Research on the reticular activating system lends cogency 
to a hypothesized relationship between a noisy environment and 
auditory discrimination difficulties. The reticular system, 
which seems to be responsible for a general, over-all activating 
function in the nervous system without which no stimulus is ef- 
fective, is able to influence transmission of sensory messages 
within the central nervous system. Animal experiments show that 
when the reticular system is directly activated, sensory trans- 
mission is inhibited or facilitated depending on where the acti- 
vating stimulus is applied (Hernandez -Pe6n, 1961). Experiments 
by Hernandez -Peon and others indicate that activation of the 
brain-stem reticular formation inhibits auditory transmission 
very early in the path of that transmission. In addition it has 
been found in cats that auditory evoked potentials are reduced 
when the animal is attentive to stimuli in other modalities 
(Bach-y-Rita et al. , 1961, reported in Hern&ndez-Peon, 1961). Sim- 
ilarly, the potential in other modalities is reduced when the an- 
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J mu.l. ' m a Ltd ‘ Li on is on an amlitoi'y .stimulus. It way also louncl 

that <U crcnt im:ssa : ;os olioitud by stimuli which aro attended to 
are iaeili La Led. 

VfluJo direct .ml'oroneos from those animal experiments to 
ImiTuin behav.i or arc obviously inappropriate!, those animal jxper 
mcMll ' s tlu P rovj de hypotheses about functioning in the human ner- 
vous system, and these hypotheses can be viewed in the livht of 
available behavioral data. The animal findings on the reticular 
system are consistent with the information-theory findings that 
the signal -to -noise ratio is influential in the stimuli per- 
ceived and in the responses evoked. The higher the ratio, i„ e . 

le greater the amount o.L signal as compared witli noise, the 
more likely w.i 11 be the accurate perception of the signal. One 
could thus hypothesize that with a low ratio, i.e., with a lot 
oi noise in the system, the excess activation of the reticular 

system is interfering with travel of the signal up the neural 
paths . 



■^ llls a chi id raised in a noisy environment with little 
cirocted and sustained speech stimulation might well be deficient 
in lus discrimination and recognition of speech sounds. He could 
so be expected to be relatively inattentive to auditory stimuli 
and iurther, to have difficulty with another skill, such as read-’ 
mg, wiich is partially dependent on auditory discrimination skill, 

Only a few studies have focused specifically on the audi- 
^ix 4J uuu xt4iiCij.oju.iig oi disadvantaged children as com- 
pared with advantaged children. Clark and Richards (1966) ad- 
ministered the Wepman Test of Auditory Discrimination to two 
groups: 29 paying and 29 non -paying Head Start Children in Mad- 

f! 0 /’nnn C ? n ! ln ‘ TI ? G results showed a Significant difference 
riorc? 0 * between disadvantaged and advantaged groups. McArdle 
(.LJ65) investigated the auditory discrimination ability of a 
group of 24 day -care and 24 laboratory nursery-school cliildren in 
^loxville Tennessee. There was a significant difference 
ipc.uui) butween the groups as measured by a modified form of the 
Boston University Speech Sound Discrimination Test. The investi- 
gators oi both studies concluded that the auditory diserimina- 
tion abilities oi disadvantaged preschool children were poorer 
than the auditory discrimination abilities of those from advan- 
taged environments . 

In a study comparing 27 "culturally deprived” 5 year olds 
from a Project Headstart with 27 middle class children from a 
nursery school, Giebink and Marden (1908) also found that scores 
on the Auditory Vocal Automatic Subtest of the Illinois Test of 
Psycholmgiu.stie Abilities were significantly lower for the so- 
called "culturally deprived” group. 

A uditory discrimination and reading . Several investiga- 
tors have examined therela ti unship between auditory perceptual 
iunctioiujig and reading achievement within groups other than the 
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disadvantaged. In order to standardize the Reading Aptitude Test, 
Monroe (1935) administered a number of readiness tests to children 
in the primary grades. Correlation coefficients between each of 
the major types of readiness tests (auditory, language, visual, 
etc.) and end of first-grade reading achievement were computed 
for 85 children in four first-grade classrooms. There was a 
higher correlation between reading and a composite auditory 
score, including measures of blending, auditory memory, and cor- 
rect pronunciations (.66) than for any other readiness var- 
iable. 



Wepman (1960) administered tests of auditory discrimina- 
tion, articulation, intelligence, and reading to 156 first and 
second grade children at the end of the school year in Chicago. 

The Chicago Reading Tests and the Wepman Auditory Discrimination 
Test v»ere among the tests given. There was a significant re- 
lationship between low reading attainment and poor auditory dis- 
crimination, but a comparison of the data for the two grades 
showed that the number of children with poor auditory discrimin- 
ation decreased in the second grade. 

The relationship between prereading measures of auditory 
discrimination and reading achievement at the end of the first 
grade was examined by Dykstra (1964) in eight Minneapolis schools. 
Seven auditory discrimination subtests selected from reading 
readiness tests were administered at the beginning of the school 
year and two subtests of the Gates Primary Reading Test were given 
at the end. Complete data were gathered on 632 pupils. Results 
indicated that: (a) intercorrelations among auditory discrimina- 
tion measures and subsequent reading achievement were low; how- 
ever five of the seven auditory discrimination measures made a 
significant contribution to a multiple regression equation which 
was designed to predict reading achievement; and (b) variations 
in performance on the auditory discrimination and intelligence 
measures accounted for less than half of the variation in per- 
formance on the reading measures. 

Harrington and Durrell (1965) tested 500 parochial school, 
second-grade pupils in Boston. The investigators devised an audi- 
tory discrimination instrument to measure the subjects ability 
to perceive initial consonant sounds, rhyming at the ends of 
words, final consonants, and a combination of initial and final 
consonants in words spoken by the examiner. The subjects were 
matched for mental age, visual discrimination ability, and pho- 
nics ability. For each matched pair, a comparison of reading 
ability between the high- and low-discrimination scorer was made. 
It was found that the pupils with superior auditory discrimination 
were also significantly superior in reading ability. 

A longitudinal study of the 105 first-grade children who 
entered the two elementary schools in Oxford, Ohio, in September, 
1958, was conducted by Thompson (1963). In the month preceding 
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The iirst grade and jn the eighth month u.l the second Oracle;, three 
auditory il.i scrim.* nati on tests were administered: the Wepinan Audi- 

tory Dlser.im.inaL.ion To:il' 5 the Huston lliu ’versa ty Speech Sound Dis- 
crimination Test, and the Aud.i Lory iJ.i serim.inat.i on and Orientation 
Test. In the ninth month oJ. the second grade, the word recogni- 
tion and the paragraph reading suhtes ts o.l the Gates Advanced 
Primary Reading, Tests were administered. Subjects were a.]. so 
given the Woohslor Intelligence Scale Lor Children (W1SC) and an 
and ionic.*!, pi e test. Two er.i tor.i.a were used to select good and 
poor readers: (a) Liiose 2 4 who were at the upper and those 24 

who were at the .lower end o.l the reading distribution; and (b) 
those 2*1 whose reading ability greatly exceeded their mental abil- 
ity* and those 24 whose mental ability greatly exceeded their 
reading ability. The bindings indicated that: (a) of the 2 1 ! 

best readers, 10 bad possessed adequate auditory discrimination 
upon entering the First grade. Examination of the 24 poorest read- 
ers, however, indicated that only one had demonstrated adequate 
skill in making auditory discriminations at the beginning of the 
first grade; (h) high auditory discrimination test scores were 
more likely to be characteristic of the good readers at the upper 
end of the menial ability distribution than the good readers 
whose reading ability greatly exceeded their mental ability; and 
(o) approximately 24 percent of the subjects had inaccurate audi- 
tory discriminative ability at the end of the second grade, and 
one-half of these were classified as poor readers. 



Christine and Christine (1904) used the Wepman Auditory 
f ■! oo i o.i for.': to evaluate subjects ( roin a midwestern school 
system. They tested 27 subjects in the second and third grades 
reading at or above grade level; 15 primary-grade subjects reading 
below grade level; and 11 primary-grade subjects with speech de- 
fects. The first group was significantly superior to the second 
in auditory discrimination ability as measured by the WADT. They 
concluded that their data supported the hypothesis that poor audi- 
tory discrimination is one causal factor in reading retardation. 



The auditory abilities of 188 fourth-grade children were 
investigated by Reynolds (1953) in four schools in Minnesota. The 
schools were randomly selected, and no attempt was made to sep- 
arate good and poor readers or hearers. Included among the 14 
tests administered were the Gates Basic Reading Test, the Bond 
Silent Reading Diagnostic Test, the Seashore Pitch Discrimination 
Test, and the Word Discrimination Test. 



Reynolds found that auditory measures used for the pre- 
diction of periormanee on two reading tests - word recognition 
ability and knowledge of sound values for common word elements - 
were inconsistent in analyses made separately for eacli school. 

In throe oL the schools, the auditory measure provided a predic- 
tive value that was not significantly better than mental age. In 
a fourth school, it was found that measures of auditory memory 
span, word discrimination ability, and pitch discrimination, when 
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combined in multiple regression equations 
better predictions of performance of the 



. provide! significantly 
two reading teats than 



mental age alone. 



Wheeler and Wheeler (105*0 described a study in which. (>29 
children in the fourth, fifth, and sixth grades of the Coral 
Gables Elementary School were given the Metropolitan Achievement 
Test, the Seashore Pitch Test, and an auditory discrimination 
test designed by the investigators to measure a subject s aoil:i ty 
to: (a) discriminate typical word-pairs; (b) discriminate be- 

tween paired sound elements and determine whether each pair was 
the same or different; (c) select the one word from lour which 
did not rhyme ; and (d) select from a list of three sounds the 
one sound which he had heard in a stimulus word previously pro- 
nounced by the examiner. The authors reported the following re- 
sults: (a) a significant but very low correlation existed no tween 
the Seashore Pitch Test and the Wheeler Auditory Discrimination 
The correlation for the fourth grade was significant at 
the !oS level and for the fiftli and sixth grades at the .01 level; 
(b) a significant but low correlation (.01 level) existed between 
pitch discrimination and reading for children in the filth and 
sixth grades, while a negligible relationship existed between 
pitch and reading for children in the fourth grade; and (cj all 
correlations of the auditory discrimination factor with reading, 
abilities were statistically significant (.01 level) ; however., 
these correlations were low. 



Templin (1954) measured the ability of the fourth-grade 
children in five Minneapolis schools to discriminate between 
consonant sounds. The 26 subjects having the highest scores on 
the Durrell-Sullivan Reading Test were classified as the upper 
reading group, and the 26 having the lowest scores were classified 
as the lower group. The author reported no significant differene 
between the scores of the upper and lower reading groups on this 
group test of sound discrimination. She concluded that the test 
was comparatively easy for fourth-grade pupils -.s evidenced by 
the number of subjects who achieved the maximum possible score. 

S ocioeconomic status, auditory percept ual functioning and 
reading".' While some investigators have examined the relationship 
*of r_ auditory perceptual functioning to reading in disadvantaged 
subjects, these are few in number. 

Katz and Deutsch (1963b) studied the relationship of audi- 
tors discrimination to reading among disadvantaged boys. Sub- 
jects were black males in the second and fourth grades in two 
Harlem schools. All students had a Lorge -Thorndike IQ above 70 
and evidenced no severe emotional or physical disabilities. Tie 
Gates Advanced Primary Reading Test was administered at the be- 
ginning of the school year. Two word discrimination tests were 
administered to 72 subjects: one with 29 English word pairs and 
the other with 29 Hebrew word pairs. The inclusion of the Hebrew 
word pairs was to assess whether or not anticipated differences 



Ik-Iwi-c-ii cli.t.l.cli'cn ki.-iv < I < n? lo di n'tj'ciK'c:- in (I.isnp.im:i nation oilril- 

fi-'iirmwa in ]uMi.i.l.uu-iiy with Li,e material. 
Ilu.' re.sc-ari/lietv: ; n. Hir ro.Uow.in;.,: (a) .-nod c nut poor 

i ?‘:rj' nu : : 10 ‘ b ’ lw siWjil'Jw'iitly -on the diKc.-r.ira.inat.ion 
ri ^ i ■/' 1 \ i #U! niaKj u o Jcwch 1 errors on both tests: 

(b) all children responded better to meaningful stimuli. Moan- 

2 nKl 11 J.nr.si;, however, did not interact sign! I ieantly with reading 
level , sw^c.-S'Lik;.', I:naf the underlying discrimination skills 
rather than differences in familiarity with the stimuli dtfJeron- 
tiated the -roups; and (c) the interaction at reading level with 
age w ah significant, indicating that discrimi nation skills dif- 
ferentiated the good and poor readers best at the second grade 

^ scores wore significantly related to auditory diserim- 
.1 nation nt. ni.L ajz;c .l.ovc.l .s„ 

Robinson and Hanson (X9G8) compared disadvantaged first 
second, and third grade children on reliability at instruments * 
used to measure factors related to reading success. They found 
that, among other tests, the Metropolitan Readiness Tests and 
Auch ome tor test were reliable* in all groups; the Word Discrimina- 
tion Ics. was reliable with disadvantaged children in the first 
and third grades and the Ivepmun was reliable with disadvantaged 
.(.rrst, second, and third grade children, and with middle-class 
chiluren in the first grade*. 

jilt 1 L 1 c sta tus, aud itory and visual perceptual func- 
and pt* ability to make shirts fron/ one sense 

. ... m , , ! ' ' ' ■ v: * crucial for the learning 

of reading. The child must, for example, be able to develop cor- 
respondences between his previous auditory perceptions and words 
on a printed page. 

. Katx and Deutscn (lfi(.*3a) studied the ease with which atten- 
tion is shitted between auditory and visual stimuli in 48 first 
tura, and filth grade-; black children grouped according to reading 
ab.Ll.ity. A bimodai reaction time apparatus was employed. It 
automatically presented four separate stimuli: a red light a 

green l^gnt, a lugli tone of .1200 cps, and a low tone of doo’cps. 
fne subject s task was to Lift his finger from a button every time 
a stimulus was perceived. The results indicated that older chil- 
dren hud faster overall reaction times (p .001), and that re- 
tarded readers exhibited greater difficulty than normal readers 
m shifting from one modality to another (p<„01). 

Raab , Deutseh. and Freedman (1900) had earlier employed 
he rtUii.e apparatus and procedure with . 1.9 average readers and 10 
poor readers in the fourth and fifth grades from lower-middle 
ant lowor-clasb Janulios. .As in thu above oxj/erii u.Mit the sub ject 
was .l.-isi.ruototl to raise !,ls imlex finger as quickly as possible ' 
when over any oi tbe stimuli were presented. Reaction time was 
measured from stimulus onset to the lifting of the finver. Re- 
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suits indicated that poor readers showed significantly greater 
difficulty in making a cross-modal slij.lt than normal readers and 
signal icuntly less visual responsiveness and efficiency. No 
significant dilicronoes in reaction time to sound were found. 
Both good and poor readers formed se.*ts to light* but formed no 
sets to sound. 



In a later investigation, Katz and Deutsch (1964) compared 
auditory, visual, and auditory-visual learning on a serial learn- 
ing task. The subjects were good and poor readers, male, black, 
and in the first, third, and fifth grades. An analysis of vari- 
ance of the number of correct results indicated that: (a) older 

subjects learned more efficiently under all the stimulus condi- 
tions; (b) the differences between good and poor readers, which 
were evidenced at all age levels, were greatest in younger chil- 
dren; (c) auditory presentation was most difficult for almost all 
subjects; and (d) an interaction between reading level and mode 
of presentation suggested that retarded readers had particular 
difficulty with auditory tasks. 



Weiner, Wepman and Moreney (1965) , studying a sample of 28 
good and 28 poor readers in the fourth grade, found that low audi- 
tory discrimination and low visual discrimination were both sig- 
nificantly correlated with low reading attainment, although not 
with each other. The correlation between the two perceptual tests 
(Wepman Auditory Discrimination Test and the Chicago Test of Vis- 
ual Discrimination) was extremely low (.05). The authors con- 
cluded that there are two different learning types, related to 
ability to use vision and audition in gaining information: chil- 

dren with auditory problems who have reading difficulties and 
children with visual problems who have reading dif iculties. 

Lovell and Gorton (1965) investigated the differences be- 
tween 50 backward readers, 9 to 10 years of age, and 50 normal 
readers, both of average intelligence, on a number of selected 
tests including the ITPA, the Birch and Belmont test of auditory - 
visual integration, Gorton's test of auditory discrimination, 
the Bender Visual-Motor Gestalt, Shapiro's test of rotation, a 
spatial orientation test and a motor impairment test. Backward 
readers differed from normal in the expected direction on all 
tests although not significantly on the test of auditory discrim- 
ination, the Bender Visual-Motor Gestalt and the Shapiro. When 
test scores were factor analyzed, the factor patterns of the two 
groups were different, such that in the backward group reading 
age was linked most strongly with auditory-visual integration and 
motor performance. This suggested to the authors that some kind 
of neurological impairment, not necessarily specific, may be 
linked with reading skills among backward readers. 

Butenica (1968) studied advantaged and disadvantaged 
first grade youngsters to see if auditory and visual, tests were 
related to socioeconomic background and also to reading achieve- 
ment and spelling. He found that auditory and visual tests ac- 
counted for much more variance in reading than did a group IQ 
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test; Ihat auditory and visual perception were* virtually .inde- 
pendent of one another; and that middle- class, chi lclren performed 
better than lower- elans children on a .11 tasks. ilie test:-, he need 
included: the Reversals and Picture Stjuares, the Visual -Motor .In- 

tegration Test , the Ivopman Test ol Auditory Discrimination, •— ud 
the Non -Verbal Auditory Discrimination Tost. 



In 1909 Bruininks studied the relationship oi auditory dis- 
crimination to r cadi. ii” among black disadvantaged boys. His sample 
of 105 .subjects had u mean age oi 8 years, 7 months. Subjects 
were screened to insure that they had udeejuate auditory and visual 
acuity. He used a number oi. perceptual tests, among thorn the 
Wepnum . There was a significant association between audition and 
reading, bat he did not find a curvilinear relationship between 
auditory discrimination and reading as he had predicted. He also 
found that partial correlations between auditory tests and reading 
decreased markedly when verbal intelligence was controlled. He 
did find that it was auditory tests rather than visual, which 
were significantly, though not highly, correlated with reading 
over and above intelligence. 

Weaver and Weaver (1907) reported that disadvantaged black 
children earn scores on the ITPA which are significantly lower 
than their mental ages, and that they earn scores on the subtests 
involving auditory and vocal channels that are significantly 
lower than scores obtained through visual-motor channels. 



Results from studies investigating the relationship be- 
tween auditory discrimination and reading with primary— grade , 
middle-class subjects indicate a significant difference in aud?.cory 
discrimination abilities between retarded readers and subjects 
reading at, or above grade level: (with first grade subjects - 

Monroe , 1935; Dykstra, 1964; with second grade subjects - Harring- 
ton & Durrell, 1965; with. first and second grade subjects - W«n- 
rnan. 1960; Thompson, 1963; and with second and third grade sub- 
jects - Christine & Christine, 1964). With intermediate grade 
subjects, however, findings were less consistent. With fourth 
grade populations, Reynolds (1953), in a predictive study using a 
non -selected sample, and Templin (1954), in a comparison study of 
good and poor readers, found no significant relationship between 
auditory discrimination skills and reading ability; however, 
Wheeler and Wheeler (1954) reported that with a non-selected sam- 
ple of fourth, fifth, and sixth graders, there was a low but sig- 
nificant correlation between pitch discrimination skill and read- 
ing ability. They found slightly higher correlations with fifth 
and sixth graders than with fourth graders. Also, ReynolviS 
(1953) found that in one of the four schools in her study, audi- 
tory incus* :*es provided significantly better predictions of speci- 
fic reading abilities than were provided by mental age. 



age 



In general the literature suggests that with increasing 
there is a decreasing number of subjects with poor auditory 
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discrimination (Wepman, .1900 - a decrease from first to second 
grade; Templin, 1954 - a ceiling effect at the fourth grade level; 
and Thompson, 1903 - a decrease from first to second grade). 

Also, Thompson (1963) found that for good readers, a high 
auditory discrimination score was not characteristic of subjects 
whose reading level surpassed their mental age level, and that 
half the subjects with inaccurate auditory discrimination were 
poor readers. Dykstra (1904), and Thompson (1903) found signi- 
ficant relationships between intelligence and auditory discrimin- 
ation ability on the primary grade level. Dykstra (1964) and 
Wheeler & Wheeler (1954) found low significant intercorrelations 
among auditory discrimination tests. 

The few studies investigating different SES levels in re- 
lationship to auditory discrimination were all with nursery school 
age subjects (Clark & Richards, 1966; McArdle, 1965; and Giebink & 
Harden, 1968) . They all found that the auditory discrimination 
skills of advantaged subjects were superior to those of disadvan- 
taged subjects. 

Several investigators found that the positive relationship 
between auditory discrimination and reading for middle -class sub- 
jects obtained for lower-class subjects as well (Katz & Deutsch, 
1963b - with second and fourth graders; Katz & Deutsch, 1964 - 
with first, third, and fifth graders; Robinson & Hanson, 1968 - 
with second and third graders; Butenica, 1968 - with first graders; 
Bruininks, 1969 - with third graders; and Weiner, Wepman & Morency, 
1965 - with fourth graders) . 

The methods and findings relating auditory and visual per- 
ceptual functioning to each other and to reading were varied. 
Generally the relationship between auditory discrimination and 
visual discrimination was either very slight or absent. Poorer 
readers among both lower and middle-class groups had more diffi- 
culty with cross -modal shifts (Katz & Deutsch, 1963a; Raab, 

Deutsch & Freedman, I960), 

A positive relationship between auditory discrimination 
and reading, as well as between visual discrimination and reading 
but not between auditory discrimination skills and visual discrim- 
ination skills was found by Weiner, Wepman & Morency (1965) , and 
Butenica (1968) . 

In the research on auditory perceptual functioning and 
reading performance of subjects from advantaged environments, the 
findings have been inconclusive, perhaps as a result of variabil- 
ity among the studies in methods of sample selection and stimulus 
presentation. In general, the results indicate that factors such 
as age, sex, mental age, and auditory perceptual functioning seem 
to be interacting with reading skill; however, additional re- 
search is needed to determine precise relationships. 
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S tu cl j es in ves Li }’,a t i n;j; the auditory perceptual skills ol. 
disadvantaged subjects are lower in number, but the findings arc 
more consistent.. Resul ts indicate that .subjects from .impover- 
ished env.i ronments aeh.ieve lower auditory diserimi nation scores 
than -middle-class subjects, exhibit poorer auditory modality June 
ti oniny in comparison to visual .1 unet.ioninjj, and reveal inadetiual. 
auditory perceptual skills coexistent with retarded reading 
achievement. 



Chap tor 2 
Method 



Subj re* 

The subjects wci’o 180 
middle socioeconomic status 
Inst! tuLe’s SLS scale. They 
and fifth grades in New York 
twelve groups of 15 subjects 



white and black males from lower and 
(SLS) backgrounds as measured by the 
were drown from the ii.rst, third. 
City public schools. There were 
each, categorized as follows: 



1. Lower SL'S, white first grade 
2 . Lower SLS , black first grade 
3. Middle SLS , white first grade 
4-o Middle SLS, black first grade 
5. Lower SLS, white third grade 
Go Lower SLS, black third grade 

7. Middle SLS, white third grade 

8. Middle SES, black third grade 

9. Lower SLS, white fifth grade 

10. Lower SLS, black fifth grade 

11. Middie SLS, white fifth grade 

12. Middle SES, black fifth grade 



Extensive surveying of a large number of schools in differ- 
ent areas of New York City was necessary to obtain a sufficient 

■ *' '• the e< nrnari son groups . Subjects 

were located in fifteen different schools in the Bronx, Manhattan, 
and Queens . 



Assessment Procedures 

Since project emphasis was on the auditory modality, consid- 
erable attention was given to auditory testing. The testing 
proceeded from the level- of simply responding to the presence or 
absence of auditory stimulation (audi ometric testing) , to the 
level of perceptual recognition of complex auditory stimuli (irS 
Auditory Masking Test) , to auditory discrimination among similar 
sounding words (Wepman Auditory Discrimination Test) „ 

A. Auditory Testing 

1, Auditory Screening: A standard audiometric test, 

to ascertain whether hearing was normal, was administered to those 
children for whom school authorities had no audiometric record. 



2. IDS Pitch Discrimination Test (Pitch Test): 

After pilot study results indicated that the Seashore Test, which 
originally was to have been used, would not be appropriate (prin- 
cipally because! of the comparative language required in response 
to test items) , the Pitch Discrimination Test was constructed 
which required the subject to discriminate between two tones 8, 
12, 17, or 23 cycles apart. In 15 of the 40 comparisons, the 
2nd tone was higher, and in 15 it was lower (8 cycle and 17 cycle 
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separation blocks of 10 items — 4 higher and 4 lower 2nd tones, 

2 equal tone items; 25 cycle block of 10 items — 3 higher and 4 
lower 2nd tones, 3 equal tones; 12 cycle block of 10 items — 4 
higher and 3 lower 2nd tones, 3 equal tones). The subject had to 
give a response oi n same n or "different” which made the test con- 
sistent with the Wcpman Auditory Discrimination Test. The scores 
for the IDS Pitch Discrimination Test included: (1) - (4) the 
number of correct responses made for each of the four cycle separ- 
ations (8, 12, 17. and 25 cycles); ( 5 ) the total number of correct 
responses over the four cycle separations (Total cycles) ; (0) the 
total number of correct responses made when bo fch tones were the 
same (Same score) ; (7) the total number of correct responses made 
when the second tone was higher than the first (Hi score) ; (8) the 
total number of correct responses made when the second tone was 
lower than the first (Lo score) ; and (9) the total number of cor- 
rect responses over scores (0) , (7) , and (8) (Total Hi/Lo/Same 
score) . Scores 0-9 were corrected for guessing. 

3. IDS Auditory Masking Test (Masking Test) : After 

previous masking tests failed to meet certain minimum requirements, 
three masking tests were constructed for this project. They 
included: 

a. Masking Test I - Word x Noise (WxN) : A word was 

played simultaneously with a white noise mask. The intensity of 
the white noise was initially at its highest level to make the 
word unintelligible. The starting point of the mask (the loudest 
mask) was based on the point at which the word was first recognized 
in the pilot sample, so that the number of masking steps varied 
for each item, ranging over the three Masking Tests from 10-16 
steps. The noise intensity was reduced by 2 decibel steps until 

it disappeared altogether and only the stimulus was audible (this 
was taped for ease of administration) . Each stimulus -noise pre- 
sentation was followed by a 4 second silent period during which 
the subject was encouraged to identify the stimulus. The test 
consisted of 12 test items and two practice items. Words were 
monosyllables from Rineland (1945), and were among the 1,000 most 
frequently used words by first graders. A subject* s score 
represented the total number of steps over all items required for 
each item to correctly identify the masked stimulus. 

b. Masking Test II - Word x Word (WxW) : A word was 

masked by a word. The procedure was the same as for the previous 
Masking Test. The test consisted of 13 test items and one prac- 
tice item. A total score representing the total number of steps 
over all items required for each item to correctly identify the 
masked stimulus was again obtained. 

c. Masking Test III - Nonsense x Noise (NxN) : 

Nonsense syllables were masked by white noise. CVC consonant- 
vowel-consonant) trigrams of high meaningfulness (Glaze, 1928; 
Kreuger, 1934) were employed so as to eliminate age differences 
due to differential comprehension of words. There wore 13 test 
items and one practice item, and a total score was obtained. 





4„ Tilt! U'epman Aiul.i fury Diserim i na L ion Test (WADT) ; 

The Wepm.in Auditory Diseriin.i nation Tost (WADT-Speci a.L) , Form Jl, 
was adfu.i ni stored Lcj ail subjects. This tost evaluates abili ty to 
perceive Jino d.i I I oreners between similar-soundi ng English words. 

1 orty word pairs arc used „ Ton ol thoso arc? .same word pairs „ C)i 
the 30 d.i .liferent word pairs, 13 dll! or in initial phoneme only 
(c.y., map, nap), 13 differ in Llna.l phoneme only (e„g„, si iut_, 
shop_) , and 1 pairs differ in medial phoneme only (u.g,, , pet, pit). 
For the present study, the word pairs were prerecorded on tape to 
insure standardization oi procedure and to avoid contamination by 
the varied speech characteristics of. d. Liferent examiners,. Ear- 
phones were used for each subject, who was instructed to listen 
carefully, and to Indicate whether the two words in eacii pair 
were the same or different,. Four scores were obtained: (1) the 

number of correct responses when the word pairs were different in 
the initial phoneme; (2) the number of correct responses when the 
word pairs were different in the final phoneme; (3) the number of 
correct responses when the word pairs were different in the middle 
phoneme; and (4) the total number of correct responses over (1) , 
(2), and (3) „ 



B o Visual Discrimination and Memory Measure 

The Multi pie -Choice Bendor-Gcstalt Test (Chicago 
adaptation) : In the first part of the test (the memory portion) , 

after exposure to two practice items, 15 designs were shown one 
at a 1*i me to the subject. After each design was exposed from 3 
L v ocuoHuo, jll was removed and replaced by a card containing 
four designs, one of which was identical to and three of which 
were similar to the presented standard,. The S was instructed to 
select the one that was the same as the one he had just seen* The 
second part of the test was a Matching task. After one practice 
trial, the same 15 stimuli used In the Memory subtest were presented „ 
Here, however, the standard and the choices were presented simulta- 
neously o The total number of correct responses was computed for 
each part of the test and could be compared with the tentative norms 
available. This test requires no drawing or other reproductive 
motor skills--ouly visual perception and memory are involved. 

C „ Attention Measure 

The IDS Revision of the Continuous Performance Test 
(CPT) : The Institute version of the Continuous Performance Test 

is used to measure vigilance or attention. Previous Institute 
studies (Deutseh, 1904 reviews this research) , have shown a dis- 
tinct positive relationship between performance on this test and 
good reading performance „ This test presents, via tape recordings, 
a 72 item series of color names. The subject is required to re- 
spond only to the one color name, "red," by pressing a button which 
is linked to a timer which records lias response latency. Four 
scores were obtained for each subjc.*et: (1) median of reaction 

times that fell between 100-1000 milliseconds; (2) median of re- 
action times that fell between 100-2000 milliseconds; (3) percent 
of reaction times that fell between .100-1000 milliseconds; and 
(‘I) percent of reaction times thaL* fell between 100-2000 milli- 
seconds . 
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Road.i iig_ Tests 



1« Cates Diagnostic Battery: These are widely avail- 

able standard tests . The appropriate forms were selected lor the 
third and fifth grade children. The third grade was given the 
Gates Advanced Primary Reading Test, Type APR, Form 2, "Reading 
for Grade 2 (second half) and Grade 3." This test consists of 
24- paragraphs accompanied by illustrations which are to be marked 
in such a way as to indicate the meaning of the paragraph. A 
maximum of 32 correct markings is possible. The fifth grade was 
given the Gates Basic Reading Survey, Type GS, "Reading to 
Appreciate General Significance for Grade 3 (second half) through 
8," which measures speed and accuracy of reading. Three scores 
were obtained for each subject in the third and fifth grades: 

Raw Score, Reading Age, and Reading Grade. 



2. The IDS Reading Prognosis Test: This test was 

used with the first grade children who had not yet learned to 
read. It was designed to tap skills that are involved in the 
reading process for use as a predictor of reading success. It 
consists of six subtests grouped in three areas as follows: 

(1) Beginning Reading (alphabet letters, sight vocabulary); 

(2) Perceptual Discrimination (auditory discrimination, visual 
discrimination); and (3) Language (vocabulary, story telling). 
Total scores for each subject for each of the three areas were 
obtained . 

E. Intelligence Measure 

The Lorge -Thorndike Intelligence Tests: The Lorge - 

Thorndike Intelligence Tests were administered to all subjects. 
The first grade was given Primary Battery, Level 1, Form A; the 
third grade received Primary Battery, Level 2, Form A; the fifth 
grade was given Verbal Battery, Level 3, Form A. 

Using the preceding instruments, six test batteries were 
administered to all subjects. The batteries are as follows: 

Battery I 

IDS Pitch Discrimination Test 
Multiple -Choice Bender-Gestalt Test 
Wepman Auditory Discrimination Test 
Battery II 

The Gates Diagnostic Battery (3rd & 5th grades) 

IDS Reading Prognosis Test (1st grade) 

Battery III 

IDS Auditory Masking Test I 

Institute Revision of the Continuous Performance Test 
Battery IV 

IDS Auditory Masking Test II 
Battery V 

Lorge -Thorndike Intelligence Test 
Battery VI 

IDS Auditory Masking Test III 
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Hat tor j es were jnriivj dually administered 
Cates i).i a;*, nos l:.i e Cutlery aiul the l.ory.o-Thurmti kt.* 
Test which were adminis Loreil to groups u i five,, 
qu i red approximately thirty minutes* 
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chapter 5 
Kosu I Ls 



Still::! slira.l Ana lyses 

The datn^/ere analv'/.ed by means oJ eorrolati onul and anal- 
ysis ol variance techni cjiiosj . 

force 1 at. ions . A number of j niercorrelu 1 Ion m; it plans was 
constructed .In urdeL’ to analy/a* the data: (1) an overall matrix 

oi* IntcrcorreJatinus between the :i ikI.lv.! dual variables (See Table 
1 .Tor a listing oi these) -- a total oi L'b.L correlations; (2) two 
matrices (one Tor each MTS group) inteivor. relating all variables 
within SliS — a to Till ol 1122 correlations; (3) three intoreorrola- 
tion matrices (one lor each grade) comparing all variables w.i thin 
grade — a total oi 2«‘JH3 correlations ; and ( ( l) two intereorrelati on 
matrices (one lor each race) comparin'?, aJJ. variables within race-- 
a total oi 1122 correlations . Thus, tlicre were literally thou- 
sands of intorcorrola tions . 

Since by chance alone there won. I d be some significant cor- 
relations out of so large a number, in order to evaluate the sig- 
nificance of those obtained, patterns of correlations were looked 
for which made psychological sense., Certain criteria were used as 
guides to the selection of such patterns. Correlations which re- 
lated to the hypotheses advanced were focused on first. Then, 
those correlations significant at .05 between demographic para- 
i i < w v.. X «-> uau U uu-f \ u.iiU 'j icy, and between reading scores and other 
variables were examined. 



Analyses oi variance . Several analyses oi variance were 
carried out on the fitch Test, the Wepman Auditory Discrimination 
Test, and the Masking Test. These included: 1) two four-factor 

analyses of variance with repeated measurements on the Pitch 
Test; 2) a three -factor analysis of variance with repeated measure- 
ments on the Wepman Auditory Discrimination Test; and 3) nine two- 
factor analyses oi variance on the Masking Test. 



Findings 



So cioocpn un do status and audito r y discrimination ability . 

It will be recalled that a major objective oi this study was to 
determine if there were social class differences in auditory dis- 
crimination ability. Several significant correlations from the 
overall intcrcorrelation matrix (See Appendix X, Table A) tended 
to support the existence ol. differences in performance on auditory 
discrimination tasks according to social class. Socioeconomic Sta- 
tus (SJ;S) was significantly correlated with initial phoneme (IP) 
and middle phoneme (MP) scores on the WADT (r=.lH, p<£..05 in both 
cases). There was a correlation of .IS (p ^ .05) between SCS and 
Total scores on the WADT. S1)S was also significantly and positively 
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Table .1 



Variables Included in Correlational 

Matrices 



A. Multiple Choice Bender Gestalt Test: 

1, Memory Score 

2„ Matching Score 

B. Wepman Auditory Discrimination Test (WAPT) : 

1. Initial Phoneme Score (IP) 

2. Middle Phoneme Score (MP) 

3 0 Final Phoneme Score (FP) 

4-„ Total Score 

C„ IDS Pitch Discrimination Test: 
lo 3 Cycle Score 

2. 12 Cycle Score 

3. 17 Cycle Score 
4-. 25 Cycle Score 

5. Total Cycle Score 

6 . Hi Score 

7. Lo Score 

8. Same Score 

9. Total Hi/Lo/Same Score 

D. IDS Auditory Masking Test (MT) : 

1. Word x Noise Score (WxN) 

2. Word x Word Score (WxW) 

3. Nonsense x Noise Score (NxN) 

E* IDS Revision of the Continuous Performance Test (CPT) : 

1. Median Reaction Time: 100-1000 Milliseconds (RT 100-1000) 

2, Median Reaction Time: 100-2000 Milliseconds (RT 100-2000) 
3„ Percent Reaction Time: 100-1000 Milliseconds (% 100-1000) 

4. Percent Reaction Time: 100-2000 Milliseconds (% 100-2000) 

F. IDS Reading Prognosis Test (RPT) : 

1. Beginning Reading Score 

2. Language Score 

3„ Perceptual Discrimination Score 
Tot. 1 Score 

G. Gates Diagnostic Battery: 

1. Raw Score 

2. Reading Grade Score 

3. Reading Age Score 

H. Lorge -Thorndike IQ Score 

I. Chronological Age 
J» Race 

K. Socioeconomic Status (SES) 

L„ Grade in School 
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correlated w:i lit a number of Pitch Test measures (25 cycles': 
v - .10, p<.05; .17 cycles: r ~ .2.1 pv.01; .12 cycles: r = .10, 

p< .05; and Total cycles: r = .10, p< .05), indicating that at 

least some auditory cli .‘•crimination skills arc better developed 
in middle- class children than in .lower-class children,. On the 
other hand, there* were no s.i gni I lean l correlations between SJ1S 
and any ol the Masking Test (MT) or Continuous Performance Test 
(CPT) scores. 

Among blacks (sec Table 2) there were significant correla- 
tions between SIS and Total WADT scores (r — .23, p < <>05), and 
between SES and Total Ili/Lo/Samc Pitch Scores (r = .24, p^.05) 
as well as between SES and three Pitch subtost scores (17 cycles 



Table 2 



Correlations Between SES and 


' Auditory Discrimination 




Measures According 


to Racial Groups 








Blacks 


Whites 


Wepman Auditory Discrimination 


Test: 




Initial Phoneme 


.21 


.15 


Middle Phoneme 


.19 


.17 


Final Phoneme 


.19 


.08 


Total 


.23* 


.13 


Word x Noise 


.03 


.20 


Word x Word 


.04 


.19 


Nonsense x Noise 
IDS Pitch Discrimination Test: 


.02 


.07 


25 cycles 


.15 


.18 


17 /cles 


.30** 


.13 


12 cycles 


.20 


.18 


8 cycles 


.07 


.03 


Total cycles 


.20 


.19 


Hi 


.21* 


.07 


Lo 


.28* 


.11 


Same 


.12 


.07 


Total Ili/Lo/Same 


.24* 


.10 


Continuous Performance Test: 






R T 100-1000 msecs. 


.13 


.16 


R T 100-2000 msecs. 


.15 


.17 


% 100-1000 msecs. 


.01 


.21 


% 100-2000 msecs. 


.04 


.22* 


*p ^ . 05 

**p < . 01 



lrlk 



These numbers, it will be recalled, refer to the number of 
cycles separating the two tones presented. 
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r .30, p . 01 ; Hi: 2 r = .21, p^.Q5; Lo: r = .28, p^.OS). 

Ihus, inj-ddle SES black children did better on these tests than 
did .lower SES black children. There were no significant correla- 
tions on the intereorrelation matrix witliin the black group be- 
tween SES and any oi the Masking Test or CPT measures. 



The. only signiJ.icant correlation between SES and any of 
the auditory discrimination measures for whites was between SES 
and the CPT %100-2000 scores (r = .22, p< .05) „ 

The relationship between SES and auditory discrimination 
was strongest for grade one and diminished from then to grade 
three and further from grade three to grade five (See Table 3) . 



Table 3 

Correlations Between SES and Auditory Discrimination 
Measures According to Grades 



Wepman Auditory Discrimination Test 
Initial Phoneme 
Middle Phoneme 
Final Phoneme 
Total 

Auditory Masking Test: 

Word x Noise 
Word x Word 
Nonsense x Noise 
IDS Pitch Discrimination Test: 

25 cycles 
17 cycles 
12 cycles 
8 cycles 
Total cycles 
Hi 
Lo 

Same 

Total Ki/Lo/Same 
Continuous Performance Test: 

R T 100-1000 msecs. 

R T 100-2000 msecs. 

% 100-1000 msecs. 

% 100-2000 msecs „ 

*p < .05 ~ 

**p < .01 



Grade 1 

* 

.25* 

.25 

.21 

.27* 

.05 

.17 

.04 

.13 
.20 
.24 
.24 
.19 
• 2 2 
.31* 
.07 
.12 

. 25 * 

.27* 

.22 

.20 



Grade 3 

.28* 

.22 

.10 

.14 

.23 

.05 

.02 

.15 

.26* 

.10 

*07 

.18 

.15 

.13 

.07 

.14 

.17 

.22 

.15 

.10 



Grade 5 

.07 

.08 

.05 

.16 

.01 

.18 

.17 

.21 

.18 

.23 

.14 

.22 

.05 

.16 

.28* 

.24 

.06 

.04 

.12 

.15 



2 . 

ill refers to the number of correct responses made when the 
second tone was higher than the first; Lo to the number ef cor- 
rect responses when the second tone was lower than the first. 



/.i 1 ’**’ 1 ' ,'v?I [ r ! ( - V(,;i LlK - re KMJm> si K ni I J^ant eorrela Lions be 
twee'll SLb ami WADJ.* am Liul phoneme; and Tota l scores fr « 25 



P < . OS ; and r - .27 , i 



. 0 j ? respect i vo I v) , as well as between 



SES and one Pitch Tost score (Lo: v ” .31, p . 05 ) , and two CPT 

scores (RT 100-1000: r - .25, pc .05; RT 100-2000: r = .27 

With u/AhT ?”• « L1 - lC \ lll : Lrd > ' ,,adu » ,SL: ’ S W,KS s j gn:i I icant J.y correlated 
; hAJr , Vi 7 1 ? *°‘ H ' MnC ‘ SCOL * e * 0- 85 -2». p <£ .05) , and one Pitch 
i-n», ^core (17 cycles : v “ .20, p <r . 05) , whereas the only a neb* - 
to "-\ c.Lfacrjin.uuitj.on scores that were related to SIS at the filth 
grade level were the Pitch Test Same scores (r ~ .28, p < . 05) s 
ins, as on the overall intcrcorrelation matrix, neither the NT 

phon ? mC! C pp ) scores, 8 cycle Pitch Test scores. 

Iota! Iij/LoASamc Patch Test scores, nor either of the CPT % 
scores were related in any grade to SI’S. While the two CPT RT 
scores were s agnail cant! y correlated with SES at the first grade 

pp,y, cl ; l u?ra [ :’ L ' L ' Q no significant correlations between SES and the 
U1 at the third ^ and iiltli grade levels. While IP and Total WADT 
scores were significantly correlated with SES at the first grade 
level only the SES-IP correlation was significant at the third 
grade level. No significant correlations between SES and the WADT 
were obtaaned at the fifth grade level. 

, r A "three factor analysis of variance on the Weprnan data 

the factors were SES, race and initial/final phoneme— with re- 
peated measurements for first: grade subjects only 3 yielded a 
Significant main effect of SES (F - 4.20, p< .05), but no other 
significant mam or interaction effects (See Table 4) a 

Table 4 

Analysis of Variance for the Weprnan Auditory Discrimination Test 
Scores for the First Grade in Different SES Groups and 
Racial Groups over Phonemes (Initial and Final) 




S ource 

Between Ss 
A (SES) 

B (Race) 

AB 

Error (between) 

Within Ss 
C (Phoneme) 

AC 

BC 

ABC 

Error (within) 
•p < .05 



df 

59 

1 

1 

1 

56 

GO 

1 

1 

1 

1 

56 



27.07 
11.41 
8.01 
6 . 44 



5.21 

.01 

.01 

.01 

2.08 



4. 20* 

1.77 

1.24 



2.51 

<1 

<1 

<1 



3 Tlurd 

tered 



and tilth grade scores were excluded 
around the ceiling of the Lest. 



because they clus- 



The analyses oi variance for the Pitch Test also sup- 

portrod the hypothesis. Two four-factor analyses of variance 

^raOc by socioeconomic status by race bv pilch cycle (Table 5) , 
and grade by socioeconomic status by race by Hi/Lo trials 
(Tabic 0)- -were performed on the data. SIS was one of the main 
significant effects: I* = 8.44, p< .01, and F = 7.70, p < .001 

respectively. An examination of means (Table 7) showed that 
middle-class children made a greater number of correct responses 
over cycles (X = 25.7b) than did lower-class children (X = 22.87), 
iliddle class children also made more correct responses over Hi/ 
Lo/Same trials than did lower-class children (X = 14.20 vs. 
11.5:>) # These results tend to isolate poorer auditory discrimin- 
ation as a major characteristic of lower SES children. 



Table 5 

Analysis of Variance for IDS Pitch Discrimination Test Scores in 
Different Grades, SES Groups, and Racial Groups over Cycles 



Source 
Between SS 



df 



MS 



A (Grade) 

B (SES) 

C (Race) 

AB 

AC 

BC 

ABC 

Error (between) 

Within Ss 
D (Cycle) 

AD 

BD 

CD 

ABD 

ACD 

BCD 

ABCD 

Error (within) 



179 



2 


30.56 


2.84 # 


1 


91.02 


8 . 44** 


1 


5.69 


21 


2 


1.70 


2 1, 


2 


32.23 


2.99^ 


1 


4.67 




2 


11.79 


1.09 


168 


10.78 




540 


3 


332.30 


95.83** 


6 


3.37 


<^1 


3 


10.09 


2.91* 


3 . 


17.18 


4.96** 


6 


3.09 


^1 


6 


3.15 


<^1 


3 


2.65 


<1 


6 


.74 


<1 


504 


3.47 





# .10 

* p2 .05 
** .01 

*** p< .001 

Correlations significant at the p .10 level were considered 
non-significant in the interpretation of results, but are noted 
in the tables for purposes of additional understanding of find- 
ings. 
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Table* 0 



Analyses oJ.’ Var.i ance lor IDS 
Different Grades, SCS Groups 



Pitch D.i serim.mut.i on Tost Scores .in 
and Racial Groups over Il.i/Lo Trials 





Source 


cl 1. 




MS F 



between Ss 


170 






A (Grade) 


2 


7.20 


<1 


B (SCS) 


1 


60. 84 


7.70*** 


C (Race) 


1 


.40 


< 1 


AB 


2 


4.94 


< 1 n 


AC 


2 


24.03 


3 . 04 # 


BC 


1 


14.4(1 


1.82 


ABC 


2 


27.30 


3.40* 


Error (between) 


168 


7.00 




Within Ss 


180 






D (Hi/Lo) 


1 


24.54 


13 . 89*** 


AD 


2 


6.01 


3.40* 


BD 


1 


2.50 


1.42 


CD 


1 


.28 


< 1 


ADD 


2 


.53 


2 1 


ACD 


2 


1.48 


2 1 


BCD 


1 


1.34 


21 


ABCD 


2 


1.74 


<1 


Error (within) 


168 


1.77 





' . ■ " .10 

*p< . 05 

***p< .001 



Table 7 

Mean Number of Correct Responses for the IDS Pitcli Discrimination 
Test for Lower and Middle Socioeconomic Groups 





Socioeconomic 


Group 


IDS Pitch Discrimination Test: 


Lower 


Mi ddle 


25 cycles 


7.09 


7.87 


17 cycles 


5.93 


7.04 


12 cycles 


5.64 


6.57 


8 cycles 


4.2P 


4.27 


Total over cycles 


22.87 


25.76 


Hi trials 


1.72 


2.33 


Lo trials 


2.14 


3.06 


Same trials 


7.67 


8.76 


Total over Jlj/Lo/Sume trials 


11.53 


14.20 
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Reading sk.i.1..]. and auditory discrimination ability . A re- 
lated hypothesis stated that in order For a child Lo begin to 
learn to read, a basic level of auditory discrimination must be 
attained. It was not possible to include reading perlormance as 
one of the variables in the overall intereorrclation matrix be- 
cause different reading tests were used in each of the three 
grades (the IDS Reading Prognosis Tost at the first grade l°vel; 
the Gates Advanced Primary Reading Test, Type APR, Form 2 at the 
third grade level; and the Gates Basic Reading Survey, Type GS at 
the fifth grade level)* Reading performance, however, was inclu- 
ded as a variable in each of the three grade intercorrelation ma- 
trices, so that the relationship between reading and other vari- 
ables could be evaluated within each grade level. 

Examining the grade intercorrelation matrices confirmed a 
relationship between reading and auditory discrimination ability 
in all three grades, however, this relationship was strongest in 
the first grade (See Table 8). Here, the language scores on the 
IDS Reading Prognosis Test (RPT) were significantly correlated 
with scores on the MT Word x Word (WxW) (r = -.32, pi .05) and 
Nonsense x Noise (NxN) (r = -.34, p< .01) Tests; WADT IP scores 
(r = .42, p<^ .01), FP scores (r = .26, p<f .05), and Total scores 
(r = .36, p < . 01) ; and the CPT % 100-1000 (r = .26, p<!.05). Be- 
ginning reading scores were significantly correlated with WADT IP 
(r = .32, p^.01), and Total scores (r = .26, p<T .05); Pitch Test 
25 cycle (r = .25, p<.05), and Same scores (r = -29, p<£ .05); and 
with two CPT measures (% 100-1000: r = .38, p<f.01; % 100-2000: 

r = .36, p .01) * 

There were no significant correlations between any of the 
first grade Reading Prognosis Test scores and the WADT middle 
phoneme scores , MT Word x Noise (WxN) Test scores , any of the 
Pitch Test 17, 12, or 8 cycle scores. Total cycle. Hi scores, Lo 
scores. Total Hi/Lo/Same scores, or eJftuer of the CPT RT measures. 
Language scores were also not significantly correlated with Pitch 
Test Same scores or CPT % 100-2000 scores. Beginning Reading 
scores were also not significantly related to either WADT final 
phoneme scores, or to the Masking Test WxW and NxN scores. 

As would be expected, there were several significant corre- 
lations between the Perceptual Discrimination scores of the RPT 
and auditory discrimination measures. Perceptual Discrimination 
scores were significantly correlated with WADT IP (r = .48, 
p<^.01), FP (r = .26, p^.Q5), and WADT Total scores (r = .39, 
p<..01); Masking Test WxW (r = -.38, pc .01), and NxN scores 
(r = -.36, p 4 . .01); Pitch Test Same scores (r = .31, p<.05); and 
CPT % 100-1000 (r = .46, p <; .01) and % 100-2000 (r = .48, p< .01) 
scores. 



Total reading scores were significantly correlated with 
WADT IP (r = .49, p <C .01) , FP (r = .28, p^.05), and WADT Total 
scores (r = .40, p<.01); with Masking Test NxN scores (r = -.28, 
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p .05); with Pitch Test 25 cycle (r = .25, p ^ . 05) and Same 
scores (r - .30, p<T.05); and with CPT % 100-1000 (r = .40 

and 100-2000 (r = .43, \)<£ .01) scares. In addition to 
the above mentioned auditory measures that were not signif icantly 
related to any of the reading measures. Total reading scores were 
also not significantly related to Masking Test WxW scores. 

In the third grade there were several significant correla- 
tions between reading scores on the Gates Advanced Primary Reading 
Test and auditory discrimination scores (see Table 9). Gates 
Reading Crade scores were significantly correlated witli WADT IP 
MP and Total scores (r = .25, .20, and .29 respectively, p«f.Q5)* 
Gates Raw scores were also significantly correlated with Wepnian 
IP, MP and Total scores (r =: .27, .25, and .29 respectively, 

Pf R Gaclins Gracle scores were also significantly correlated 

with Masking Test WxN and WxW scores (for both, r = .25, p<£.05). 

There were significant correlations between reaction time scores 
on the CPT and reading scores. Gates Reading Grade scores were 
significantly correlated with RT 100-1000 (r = -.32, p<r.05) and 
with RT 100-2000 (r = -.34, p .01). Gates Raw Scores were also 
significantly correlated with CPT reaction time scores (RT 100- 
1000: r = -.36, p<r.Gl; RT 100-2000: r = -.39, p/.Qi). 

There were no significant correlations in the third grade between 
Reading Age and any of the auditory discrimination, measures. 

Neither Gates Reading Grade nor Gates Raw Scores were significantly 
correlated with either WADT FP scores. Masking NxN scores, any of 
the Pitch Test scores or either of the CPT % scores. Gates Raw 
Scores were also not significantly correlated with the Masking 
Test WxW or WxN scores. 

In the fifth grade (See Table 9) , 13 of the 27 correlations 
between the Pitch Test and the Gates Basic Reading Survey were 
significant, with r s ranging from .25 to .41. However, the five 
significant correlations between the Reading Grade scores and the 
Pitch Test (17 cycles; r *= .25, p/ .05; Total cycles: r = .33, 
P<y01; Lo: r = .34, p< .01; Same: r = .29, p£.05; Total Hi/ 

Lo/Same-^r “ *33, P<?-01) were the only significant correlations 
between Reading Grade scores and any of the auditory discrimination 
measures. Similarly, the eight significant correlations between 
Gates Raw Scores and the Pitch Test (25 cycles: r = .32, p< .01* 

17 cycles: r = .34, p/.Ql; 12 cycles; r = .32, p < .05 ; ’'Total 
cycles: r = .41, pZ.Ol; Hi: r = .32, p/.05; Lo: r = .38, p^ .01; 
Same: r - .36, p</.01; and Total H.i/Lo/Same: r = .41, p/.01) were 
the only significant correlations between Gates Raw Scores and any 
of the auditory discrimination measures. Gates Reading Age was 
significantly correlated only with WADT Total scores (r = .27, 
p<C.05). Although not as substantial as the first grade findings, 
these data supported Liic notion that auditory discrimination is 
one of the factors mediating between social class and reading 
performance . 
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Relationship Vjjmjad. and Aud i l ory M.iseri mi nation 

Ski 11s . Another objective* oi' this study was concerned with ex- 
ploring the possible relationship between Jevols of auditory dis- 
criminat.iojt .skills and the visual perceptual skills involved in 
reading. Examining the* overall intercorveJ a Lion matrix again 
(Appendix 1, Table A), it can be seen that all of the correla- 
tions between the Multiple Choice Bender-Gestalt and the WADT 
were significant: the range of correlations was from r = .19, 

p .05 (Matching with MP) to r = .05, p< .01 (Matching with IP). 

All the correlations between the Multiple Choice Bender-Gestalt 
and the CPT were also significant, ranging from r = .22 to .17, 
p<.01; as were all the correlations with the Masking Test 
(r = .23 to .38, p<.01). There were only four significant corre- 
lations between the Multiple Choice Bender-Gestalt and the Pitch 
Test and these all involved the Matching sibtest (25 cycles: 
r = .22, p/.Ql; Total cycles: r = .19, p/.Q5; Same scores: 
r - .18, p«c.05; and Total Hi/Lo/Saine scores: r = .10, p/.OS). 

At the first grade level (See Table 10) , there were three 
significant correlations between the Memory subtest of the Mul- 
tiple Choice Bender-Gestalt and the WADT (IP: r = .30, FP: r = .20, 
and Total: r = .31, p < .05) ; and one significant correlation be- 
tween the Matching subtest and the WADT (IP: r = .30, p<.05). 

There were three significant correlations between the Memory sub- 
test of the Multiple Choice Bender-Gestalt and the CPT (RT 100-2000 
r = .29, p < . 05 ; % 100-1000: r = .32, pC.OS; % 100-2000: r * .20, 
p<^.05). There were no significant correlations at the first 
grade level between the Multiple Choice Bender-Gestalt and any of 
the Masking Test or Pitch Test scores. The other nonsignificant 
correlations were the Memory subtest scores with the WADT MP 
scores. Matching scores with WADT MP, FP, and Total scores. Mem- 
ory scores with CPT RT 100-1000 scores and Matching scores 
with all CPT scores. 

At the third grade* level (Table 10) there were two signifi- 
cant correlations between the Multiple Choice Bender-Gestalt 
Matching scores and the WADT IP and MP scores (r = .27, p/.0S, 
r = .36, p /.OI respectively), and one between the Memory subtest 
scores and the CPT RT 100-2000 scores (r - .27, p Z .05). There 
were no significant correlations between the Multiple Choice Ben- 
der-Gestalt scores and either the Masking Test or Pitch Test 
scores, nor were the Memory subtest scores significantly correla- 
ted with any of the WADT scores, the CPT RT 100-1000 scores or 
either of the CPT % scores. Matching scores were not significant- 
ly related to WADT FP and Total scores nor to any of the CPT 
scores . 



In the fifth grade, three WADT scores were significantly 
related to the Multiple Choice Bonder-Gestalt: IP scores with 

Memory scores and Matching scores (r = .28, p^.OS; and r = .50, 
p/.Ql respectively) and FP scores with Memory scores (r = .29, 
p/.05)„ The Memory subtest scores were also significantly eorre 
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r 



la led with three Pitch Test scores: 17 cycle scores, Lo scores, 

and Total H:i/Lo/Samc scores (r = ,30, .27, and .20, respectively, 
p < .05) . There were no significant correlations between the Mul- 
tiple Choice bender -Gestalt and either the Masking Test or CPI' 
scores. Neither Memory nor Matching scores were significantly 
correlated with either WADT MP or Total scores. Matching 



cnnnnc 



were, in addition, not significantly correlated with WADT IP 
scores. There were no significant correlations between the Match- 
ing subtest scores and any of the Pitch Test scores. Memory sub- 
test scores were not significantly correlated with either 25, 12, 
or 8 cycle scores, III scores, or Same scores. 



The relationship between auditory and visual discrimination 
was about as strong for middle as for lower SES children (See 
Tabic 11) „ There were 21 significant correlations out of 22 for 
lower SES children and 17 out of 22 for middle SES children be- 
tween the Memory and Matching scores of the Multiple Choice Bender - 
Gestalt and the WADT, Masking Test, and CPT scores. However, there 
were only three significant correlations between Pitch Test scores 
and the Matching scores for middle SES children and none between 
Pitch Test scores and either the Memory or Matching scores for 
lower SES children. 



The relationship between auditory and visual discrimination 
was also about equally as strong for black as for white subjects 
(Table 12). There were 21 significant correlations out of 22 for 
blacks and 19 out of 22 for whites between the Memory and Matching 
scores of the Multiple Choice Bender-Gestalt and the WADT, Masking 
Test, and CPT scores. Again, however, while there were no signi- 
ficant correlations between the Multiple Choice Bender-Gestalt and 
the Pitch Test for blacks, there were eight significant correla- 
tions between the Multiple Choice Bender -Gestalt and the Pitch 
Test for whites. 

It would seem from' the results cited above that the rela- 
tionship between auditory and visual discrimination skills is a 
linear and positive one, at least for the subjects in this study. 

Related findings . Although not central to the hypotheses 
of this study, a number of other findings are of peripheral in- 
terest. There were several significant correlations between 
reading test scores and visual discrimination scores, IQ, Race, 
and SES (Table 13). At the first grade level there were signifi- 
cant correlations between all of the reading test scores and both 
Multiple Choice Bcnder-Gcstalt subtests, i.e., eight significant 
correlations ranging from r = .30 to .58, p<^.01). There were 
also significant correlations between all oi the reading test 
scores and SES (range: r = .20, p2l .05 to r - .38, p^.Ul); 

Race (range: r = .27, p4.05 to r = .47, p< .01); and IQ 

(range: r = .33 to r - .45, p^.01). At the third grade level 

there were four significant correlations out of six correlations 
between the Multiple Choice Bcnder-Gcstalt and the reading test 



o 

ERIC 



-i? 




Correlations Between Auditory Discrimmatioi Measures and Visual Discrimination Measures 
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CO 

w 

CO 



QJ 
f — I 

be 
c 

H 
C 
CJ 
+J 
rd CO 
72 CO 
CO 

S-t 
CD 



.}; .J; 

4 : 4 : •>: 4 : •>: 4 c 

(M H IN OD CO CM rt 

lD O CM r±- CM no C\J 



, * 

4 : 4 t 4 * 

lilfNCOroocMifld-^ 
CM H O H CM O OCOCM 



•?: 4 : 
•?: •}: 
cn m o o 
□ Hid- 

• • • • 



* 4 : 4 * 

co cm H CO 
CO CM CM CM 



*** 

4 : 4 : X 

CM ON UDd'CDrN.cJ-d'COCMLn 

CM no CM r— iOOOHOOOO 



4 : 4 : - 3 : •}: 
• 2 « 4 : - 2 « •}: 
Q CO H j 

co no d~ co 



o 

(-0 



CO 

to 

CO 

CJ 
1 — I 
Td 
TO 



* 4 : 

4 : 4 : 4 : 

00 CM OO CO 

cn H c\i no 



4 : 4 : 

4 : 4 i 4 i 
cn 00 uo 
CM no CM 



HooHcncCMOHCVO 
HOr— lOHOOr-IH 



4 : 4 : 45 

Ncno O 

< — I CM O" CO 



O 

§ 



CO 

to 

CO 

u 

CD 

■> 

t~~ ■ 

o 

i-3 



4 : 4 : 

4 : 4 « * 2 : -K 
co ^ cm 
CO CM no CM 



4 : 

45 4 : 4 : 

in o 0 

CM CO CM 



no<— Men intnotMoo 
HOOOOOOi — 10 



45 45 * 2 : 4 : 
4 c 4 c 4 : 4 : 
m d* co in 
no zf- d- co 



■M 

cn 

CD 

H 



C 

0 

4-1 

CCS 

C 

•H 

E 



•H 




• • 




Sc 








O 




0) 




cn 




0 




•H 




Eh 


QJ 


Q CD 






CO 


E a> 




bO 


•H 


>t O £ (U 




C 


O 


SO C CD E 




•H QJ 




O O C CD 




^ cn T5 




+J JZ 0 c 




CO *ri 


X 


•h eu jz 0 




05 O O 


TJ Oi O 




£ 2S 3: 


0 


O 1 — 1 CU 






(0 


<! Cd QJ 




>* X X 


c 


•H r— | (-4 


H 


su 


0 


C +J TO CO 




O TJ T5 


CO 


n3 H TJ C 


■M 


4-* ^ Sh 


a 


E C *H *H 


O 


*H O O 


0 


CiH h 


Eh 






QJ 




a 








<C 





M 



CO 

0 

H 

C 

o 

•M 

n5 

c 

•H 

E 

•H 

a 

co 

•H 

Q 

X 

a 

-M 

•H 

CU 

CO 

Q 



CO CO CO CO 
QJ 0 ! (D QJ 
HHHH 

a a u u 

^ ^ ^>1 

a a a a 



lT) 

oj 



r— cm co 

I c — 1 







+J 










cn 


• • 








0 


co cn 








H 


a a • 


• 




QJ 




0 0 co 


CO 




E 


0 


co co a 


a 




cd 


a 


E E QJ 


0 




co 


c 


CO 


co 


CO 


\ 


cd 


0 0 E 


E 


0 


0 


g 


0 0 


H 




s 


000 


a 


a 


\ 


0 


rH CM O 


0 


:x 


•H 




1 1 O 


0 


a 


x 


fci 


O O rH 


CM 


H 




0 


O O 1 


1 


< — 1 


CU 


rH rH O 


O 


05 0 


cd 




O 


O 


-M E 


•P 


CO 


H H H 


H 


O *H O n5 


0 


3 






H S J c ; 


H 


0 


M D$ 3S. ^ 






3 







C 

•H 

-H 

C 

O 

a 



n <-H 
3 o 

# • 

nJ v 

Cj Cu 
}: •>: 
4: 



O 

ERLC 



36 



Table 12 
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Table 13 
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scores (range; r ~ .25 to r = .81, p.1.05). Two of the three enr- 
re la Lions between SES and reading Lest scones were sign! 1' 1 rant 
(r = , 49 ami .47, p<i .01), as were two of Dio three corrolaL.i tins 
between 10 and read j ng Lost scores (r - .54, aim .51, p 5 . U.I.) . 
There were no si gn.i 11 rant correia Lions between race and road j ng 
tost scores at the? third grade level. At the fifth grade level 
there were no sign It leant correlations between the Multiple 
Choice Bender-Gestalt and any of the reading test measures. There 
was one sign! .hi cant correlation, however, between SES and reading 
test scores (r - .28, p-f .US), three significant correlations be- 
tween race and reading test scores (range: r = .34 to r = .42, 

p-^.01), and two significant correlations between IQ and reading 
test scoj.’cs (r = .50 and .01, p^.01). 



On the overall .intercorrelation .matrix (Appendix I, Table A) 
there was a number oi significant correlations between auditory 
discrimination measures and age, grade, and 10, while there were 
only a few between auditory discrimination measures and race. 

Older children, as opposed to younger ones, did better on all 
four WADT scores (range: r = .21 to r — .35, p f .01), on the 
three Masking Test scores (range: r = .35 to r - .51, pc' .01), 
on the Total cycles Pitch Test scores (r = .22, p^.Ol), and on 
the four scores ol the CPT (range: r = .39, to r = .52, p-4;.Gl). 

This same cluster occurred for the grade variable: children in 

the higher grades had higher scores than children in the lower 
grades on all WADT scores (range: r = .22 to r = .34, p^f. .01), 

all Masking Test scores (range: r = .30 to r = .52, pd.01), the 

7 TV .• score (r - .22, p^.01), and all CPT 

scores (range: r = .38 to r = .52, p<T.0l). IQ was related to 

auditory discrimination as indicated by the correlations between 
IQ and all four WADT scores (range: r = .16 to r = .19, p . 05) , 

one of the Masking Test scores (WxW : r = .25, p*£ .01), the Total 

cycles Pitch Test scores (r = .25, pV .01) , and the Total Hi/Lo/ 
Same Pitch Test scores (r = .29, pV.01), and the two % CPT 
scores {% 100-1000: r = *18, p^'.QS; % 100-2000: r = .16, p<.05). 

The only significant correlations between race and auditory dis- 
crimination scores were with three subtest scores of the Pitch 
Test (25 cycle and 8 cycle scores: r = .17, p < . 05 in both cases) 

and Same scores: r = .23, p .01). 

There were also several significant correlations between 
visual discrimination measures and age, grade, IQ, and SES (Ap- 
pendix I, Table A). The correlations between age and the Memory 
and Matching subtests of the Multiple Choice Bender -Gestalt were 
respectively r = .54 and .52, p-i. .01; between the Memory and 
Matching subtests and grade the correlations were r = .56 and 
.53, p<.01. Similarly, IQ and the Memory and Matching subtests 
were significantly correlated (r in both cases - .36, p<£ .01) . 

While there were no signiiicant correlations between the Multiple 
Choice Bender-Gestalt and race, the Matching test of the Multiple 
Choice Bender-Gestalt was significantly correlated with SES 
(r = .18, pc .05) . 





* 



The result. 1 ; were also exam.i ned in a very general way to 
see j j over a LI sc^rc?.-., differences between SES groups T scores 
were greater within the; black groups or within white samples, anti 
also to see whether the ditJoreneeu be 'Luc; oil black and wii.i to groups 

were greater J or the lower SES Samples or tor the middle SES 
samples. 



Conflicting results are to be found in the literature for 
such comparisons. A study which attempted to tease out ethnic 
and class variables in level and patterning of mental ability was 
reported by Lesser, Filer, and Clark (1965) . They studied middle 
and lower-class samples of first grade children in each of four 
different ethnic-racial groups: Blacks, Chinese, Jews, and Puerto 

Ricans. They found that both SES and cultural background were 
related to level of score on the Hunter tests, a specially con- 
structed scale that yielded ratings of verbal ability, space con- 
ceptualization, reasoning and numerical ability. Within each ethnic 
group the middle-class children did better than the lower-class 
children. While the ethnic groups differed in their performance 
levels, for the entire sample, middle-class children were signi- 
ficantly superior to lower-class children on all scales and sub- 
tests. Within the black group there was a greater difference in 
scores between class levels than was true for any of the other 
three groups. Within class groups and across ethnic groups there 
was a greater similarity among the four ethnic groups than among 
the lower-class groups. In a replication of this study by Stodol- 
sky and Lesser (19 G7) with lower and middle -class Chinese, black, 
and Irish Catholic children in Boston, results were again that SES 
differences within the black group were greater than those within 
either of the other two groups. 

These findings are in contrast to the results of studies 
reported by the Institute for Developmental Studies (Deutseh & 
Brown, 1964; Whiteman, Brown & Deutseh, 1967; Whiteman & Deutseh, 
1967) which compared classes and races on IQ scores and on a num- 
ber of skills thought to underlie and/or relate to intellective 
functioning. Using the Lorge -Thorndike Test (non-verbal form) 
and the Vocabularly subtest from the Wechsler Intelligence Scale 
for Children (WISC) , Deutseh and his associates gathered data on 
543 children in a random stratified sample including equal sub- 
samples of black and white, first grade and fifth grade children 
at SES levels I, II, and II on the Institute’s SES scale. They 
found, in contrast to the Lesser, Fifer, and Clark (1965) and 
the Stodolsky and Lesser (1967) findings, that black and white 
groups were farther apart at eacli higher SES level, and that there 
was less differentiation between SES groups in the black, as 
opposed to the white sample. 

Results for the present project are more in accord with 
the Institute’s previous findings (Table 14). At the first 
grade level the differences between lower and middle-class groups 
were greater for whites than for blacks on 18 out of 27 scores and 
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at the th.i rd grade level oil 18 ol the 28 scores. Thus on approx- 
imately two-thirds ol. the scores there were greater differences 
be tv; ecu lower and middle -class groups 1 scorns lor whiles than lor 
blacks, l.o. s there was less clif forentiation between SES groups 
In the black, as opposed to the white sample at both the hirst and 
third grade levels. At the tilth grade level, however, on ID oJ. 
the 28 scores , cllilerenees between lower and middle SES groups T 
scores were greater lor blacks than lor whites. 



Table 14 

Frequencies ol Differences Between SES Groups Within Race, 
and Between Racial Groups Within SES a 





First 


Grade 

Third 


Fifth 


Number of Differences Between SES 








Groups Within Racial Groups 


Black (LvsM) White (LvsM) 


9/27 


10/28 


19/28 


White (LvsM) Black (LvsM) 


18/27 


18/28 


9/28 


X 2 


3.00 


2.28 


3.58 


Number of Differences Between 
Racial Groups Within SES Groups 


Lower-Class (BvsW) Middle -Class (BvsW) 


11/27 


8/28 


15/28 


Middle-Class (BvsW) Lower-Class (BvsW) 


16/27 


20/28 


13/28 


X 2 


.92 


5.14* 


.14 



*p< .05 

a Included in this analysis were scores on the WABT, Masking Test, 
Pitch Test, CPT, reading tests. Multiple Choice Bender-Gestalt 
Test, and Lorge-Thorndike Intelligence Test. 



Results also indicated that, at the first and third grade 
levels, at least, differences between black and white scores were 
greater for middle-class groups than for lower-class groups. Thus, 
at the first and third grade levels, on only 11 out of the 27 
scores respectively, were the differences between black and white 
scores greater for the lower-class groups than for the middle- 
class groups. At the fifth grade level, however, again the trend 




41 



